ABSTRACT LANGENFELD, M. G. (University of South Dakota, Vermillion) AND P. F. SMITH. Phosphorus distribution in pleuropneumonia-like and L-type organisms. J. Bacteriol. 86:1216Bacteriol. 86: -1219Bacteriol. 86: . 1963.-Sterol-requiring and sterol-nonrequiring pleuropneumonia-like organisms, salt-requiring and salt-nonrequiring L forms, and their parent bacteria, were analyzed for total, acid-soluble, lipid, and nucleic acid phosphorus. Total phosphorus in all types of organisms was equivalent, except for salt-requiring L forms in which it was greatly elevated. The elevated total phosphorus reflected a great increase in acid-soluble phosphorus in the salt-requiring L forms. The lipid phosphorus content of pleuropneumonia-like organisms and salt-nonrequiring L forms was significantly greater than in the other types of organisms. The nucleic acid phosphorus content of salt-requiring L forms was lower than that of all other organisms Numerous efforts have been directed to resolving the nature of the L forms and the pleuropneumonia-like organisms (PPLO). In spite of detailed examination of the morphological, serological, and cultural aspects, there remains considerable doubt concerning the similarity or dissimilarity of these microorganisms.
Numerous efforts have been directed to resolving the nature of the L forms and the pleuropneumonia-like organisms (PPLO). In spite of detailed examination of the morphological, serological, and cultural aspects, there remains considerable doubt concerning the similarity or dissimilarity of these microorganisms.
Quantitative differences in chemical composition among PPLO, L forms, and their parent bacteria have been reported. The L form of Proteus morganii contains twice as much lipid as the bacterial parent (Rebel, Sensenbrenner, and Mandel, 1960) . Among the various types of organisms, PPLO contain the greatest amount of total lipid and nonsaponifiable lipid, the sterolrequiring strains having higher values than the sterol-nonrequiring strains. Lipid content of saltnonrequiring L forms mimics the PPLO. The salt-requiring L forms are intermediate between PPLO and bacteria in respect to both total lipid and nonsaponifiable lipid. The increased lipid in the salt-requiring L forms represents two to three times that of the parent organism, but may be a reflection of loss of cell wall by the L form (Smith and Rothblat, 1962) . In the transformation of P. vulgaris into the stable L form, the ratios of ribonucleic acid (RNA) to deoxyribonucleic acid (DNA) are changed from unity to 1:2, and there is a decrease in total nucleic acid. This reduction of nucleic acid and apparent increase in DNA is actually a decrease in RNA. PPLO show, as do the L forms, a reduction in nucleic acid owing to decrease in RNA (Kandler, Zehender, and Muller, 1956 ). Analysis of nucleic acids (Lynn and Smith, 1957) indicated that PPLO differ from bacteria by their comparatively small amount of nucleic acid. Failure of such cultures to grow optimally results in a decrease of RNA and acid-soluble phosphorus, but not a decrease of DNA.
These differences in nucleic acid and lipid composition suggested that the phosphorus distribution in several types of organisms merited emphasis. Tables 1, 2 , and 3 list the organisms used, their sources, and the media in which they were grown. The quantity of media used depended upon the yield: for PPLO, 5 liters; for L forms, 4 liters; for parent bacteria, 300 ml. The organisms were cultured and harvested by a method previously described (Smith and Rothblat, 1962) , by use of a Sharples continuous-flow centrifuge at 25,000 rev/min. The concentrate was washed twice with 33 % sodium chloride for salt-requiring L forms, or 0.85% sodium chloride for PPLO and salt-nonrequiring L forms, with a Servall angle centrifuge at 25,000 X g. After being washed, the cells were resuspended in the appropriate salt solution; one sample was taken for dry cell weight and total phosphorus analysis, a second for fractionation. The various fractions were obtained by a modified Schneider (1945) within the range of other groups, although there is a tendency toward differentiation. The total phosphorus for each group of organisms is equivalent, except for the salt-requiring L forms in which it is greatly elevated. This increase of phosphorus in the salt-requiring L forms is due to greatly increased acid-soluble phosphorus. Strain AED-L has an acid-soluble phosphate content equivalent to the parent streptococcus, strain AED. Since this L form was the only one among the salt-requiring strains which required PPLO Serum Fraction (Difco) for growth, the presence of serum protein in the growth medium might cause this effect. Growth of another streptococcal L form, ADA-L, and a diphtheroid L form, Campo-L, in the presence of the serum fraction (Table 4 ) resulted in a decrease of acid-soluble phosphorus in the ADA-L strain only. Thus, the depression of acid-soluble phosphorus appeared to be characteristic of salt-requiring streptococcal L forms. The acid-soluble phosphorus is essentially identical in all the remaining groups.
MATERIALS AND METHODS
The phospholipid phosphorus content of the sterol-requiring PPLO is somewhat larger than that of the sterol-nonrequiring PPLO. The saltnonrequiring L forms and PPLO exhibit elevated phospholipid phosphorus values relative to bacteria and salt-requiring L forms. Generally, the salt-requiring L forms and parent bacteria contain equivalent amounts of phospholipid phos-phorus. The Smith and Rothblat (1962) , who demonstrated higher lipid content in PPLO and salt-nonrequiring L forms.
Only the salt-requiring L forms exhibited a decreased nucleic acid l)hosphorus content. All other organisms exhibited variable values for nucleic acid phosphorus, in contrast to the results of Kandler et al. (1956) , who show-ed a reduction in total nucleic acid of the L form of P. vulgaris.
The results obtained with the more diverse group of organisms used in this study indicate that no distinguishing differences exist in nucleic acid composition among PPLO, salt-nonrequiring L forms, and bacteria.
